The replication intermediates in Escherichia coli are not the product of DNA processing or uracil excision.
The current model of DNA replication in Escherichia coli postulates continuous synthesis of the leading strand, based on in vitro experiments with purified enzymes. In contrast, in vivo experiments in E. coli and its bacteriophages, in which maturation of replication intermediates was blocked, report discontinuous DNA synthesis of both the lagging and the leading strands. To address this discrepancy, we analyzed nascent DNA species from ThyA+ E. coli cells replicating their DNA in ligase-deficient conditions to block maturation of replication intermediates. We report here that the bulk of the newly synthesized DNA isolated from ligase-deficient cells have a length between 0.3 and 3 kb, with a minor fraction being longer that 11 kb but shorter than the chromosome. The low molecular weight of the replication intermediates is unchanged by blocking linear DNA processing with a recBCD mutation or by blocking uracil excision with an ung mutation. These results are consistent with the previously proposed discontinuous replication of the leading strand in E. coli.